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A. Relevance of the Above-identified Document 

This document has relevance to all claims of the 
present application. 

B. Translation of the Relevant Passages of the Document 

[MEANS TO SOLVE THE PROBLEMS AND ITS EFFECTS] 
[0016] 

... The porous water-absorbing resin of the present 
invention can be obtained, for example, by (i) causing a 
polymerization composition including a monomer to fall 
from a nozzle while performing spinning, (ii) initiating 
polymerization while the polymerization composition is 
falling, and (iii) completing the polymerization while the 
polymerization composition is being laminated at a 
landing point, so that the polymerization composition is 
integrated to form a three-dimensional mesh structure. 
[0017] 

That is, in the present invention, the porous 
structure is not formed directly from a film of 
water-absorbing resin, but a substantially porous 
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film-shaped sheet is produced by causing parts of 
fiber-shaped water-absorbing resin to adhere to one 
another three-dimensionally, so that the fiber-shaped 
water-absorbing resin; is shaped into a sheet. Therefore, 
this sheet is advantageous in that it has a large surface 
area, and therefore absorbs a large amount of water at a 
high rate. 

[0019] 

In the present invention, while the monomer mixed 
solution is directly shaped into a fiber and is polymerized, 
the fiber (continuous fiber) is laminated before substantial 
polymerization is completed. As a result, the fiber is 
further polymerized at a contact point at which parts of 
the fiber contact one another at the time of lamination. 
With this method, the three steps of (A) producing raw 
resin from the monomer, (B) processing the resin into a 
fiber, and (C) processing the fiber into a nonwoven fabric 
can be performed in a single step. Therefore, costs are 
reduced because manufacturing equipment for use in the 
conventional steps and transportation between 
manufacturers are no longer required. 



[0021] 

In order to polymerize the fiber-shaped 
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water-absorbing resin in the present invention, it is 
preferable if redox polymerization or ultraviolet-ray 
polymerization is performed, because in these methods 
polymerization is initiated quickly, and controlling the 
polymerization is relatively easy. Alternatively, thermal 
polymerization may be performed by using a thermal 
polymerization initiator for use in 

intermediate /low- temperature thermal polymerization. In 
the thermal polymerization, it is preferable to add to the 
monomer a thickening agent having spinnability, because 
a polymerization composition having a low viscosity is 
inferior in spinnability, and therefore not easily shaped 
into a fiber. 

[0026] 

In order to attain thickening and spinning effects 
(especially the spinning effect), it is sufficient if a small 
amount of the thickening agent, usually not more than 
three parts by weight, is added to the monomer aqueous 
solution. It is more preferable if the molecular weight of 
the thickening agent is heavier. If the molecular weight is 
light, the spinning effect cannot be attained with a small 
amount. The cross-linking agent used in the present 
invention is not particularly limited, as long as the 
cross-linking agent is a monomer or an oligomer capable 
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of giving water-insolubility, for example, by causing 
cross-reactions so as to bond polymer chains of the 
water-absorbing resin. Preferably, the cross-linking agent 
includes (1) two or more polymerization double bonds 
within a molecule, so as to demonstrate a 
copolymerizability with the monomer, (2) two or more 
functional groups within a molecule, the functional 
groups being capable of reacting with functional groups 
(e.g. carboxyl groups) of the monomer during 
polymerization or at the time of drying after 
polymerization, or (3) at least one of the two functional 
groups within each molecule. If the water-absorbing resin 
is polyacrylic acid salt, the cross-linking agent is 
preferably a monomer or an oligomer that is to some 
extent soluble in a neutralizing solution for neutralizing 
polyacrylic acid. 

[0034] 

The polymerization method employed to obtain the 
water-absorbing resin of the present invention may be any 
method, as long as the method is a radical polymerization 
method. There is no particular limitation as to the 
polymerization method employed in the present invention, 
as long as polymerization reactions are initiated within a 
short period of time (within seconds) while spinning is 
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performed and the polymerization composition is falling 
from the nozzle, and the polymerization reactions progress 
to such an extent as to maintain, before the 
polymerization composition is laminated and integrated at 
the landing point, the fiber shape formed by the 
polymerization reactions. Therefore, in a system using a 
polymerization initiator, a method using ultraviolet rays 
or the like, a redox-type method, or a 
thermal-polymerization-type method may be used, and, in 
a system using no polymerization initiator, a method 
using radiation rays or electron rays may be used. Among 
these, the method using ultraviolet rays is preferable in 
terms of costs for the polymerization device, control of 
polymerization speed, and quick and easy responses, and 
the redox polymerization method is preferable in terms of 
costs for an additive such as an initiator, and temperature 
control. The low/intermediate temperature thermal 
polymerization method is also advantageous in terms of 
costs for an additive such as an initiator. 

[0043] 
EXAMPLE 1 

In 100 parts by weight of a partially neutralized 
acrylic acid solution (monomer concentration: 45 parts by 
weight) 73% of which was neutralized with sodium 
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hydroxide, 0.05 part by weight of polyethyleneglycol 
(PEG200) diacrylate, 0.2 part by weight of 
polyethyleneoxide, and two parts by weight of 
2 -hydroxy- 2 -methyl- 1 -phenylpropane- 1 - one were 
dissolved. The viscosity of this monomer solution 
measured by a B-type viscometer (20°C, rotor rotational 
frequency: 10) was 600cps. The monomer solution was 
spinnable by lm-fall. 
[0044] 

While spinning is performed by causing the monomer 
solution to fall from the nozzle, so that the resulting fiber 
had a diameter of 150pm, the fiber was laterally 
irradiated for two seconds by using a high-pressure 
mercury lamp (80W/cm), so as to initiate polymerization. 
The resulting polymer in a shape of continuous fiber was 
laminated at the landing point, so as to obtain a porous 
sheet that was about 0.5mm in thickness. The porous 
sheet had a capacity of impact of 60g/cm2, and a porosity 
of 98%. 
[0045] 

As a result of measurement, the absorbability of the 
porous sheet with respect to ion-exchange water was 
420g/g in 10 minutes. 
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fllJSJ: 9 f^ffiTK^y ^ (8 0W/cm) \ZX2&mm 

htftfc, »5>nfc#TL1*^- Miff* 9 0 g/cm 2 % 

[0 0 5 1] cco#?L14v— bco-r^->^*lc*|-i-5 
RTKtB^SrfflSLfcirr^l 0#M-0 3 0 0 g/gtfe 

[0 0 5 2] 

50 5:i^iv\ Wca^jcj;DB:«*^U^:«fB»«i. - 



( 7 ) 



v,- Y 13 
[0 0 5 3] «*«WJIl<a^tt*Sakft-C 



3009574^ 

14 

[0054] *mwxn. mmmm&xi. — h*k<D& 
«t •? h®M,x-3mm<nmm.&®g,x'&>z>o 

tt±fc:iHMe*WiS:»?T • riiJKi-s r t «fc <5 , ^S,\z.%% 

its*- (6i ^ m&mm & -5 fe-^^smsji &> z> 

[0 0 5 5] £ iblc, §Sit±, *%B^-C*li, ^Sfc^ggiffi 
v^-cHf H^$rS'>ft 5„ ^ / v — fi* 



(58)^U/c^(Int.Cl. 7 , DB*&) 
D04H 1/00 - 18/00 
DO ID 5/00 
DO IF 6/00 - 6/96 



THIS PAGE BLANK (uspto) 



